. Love (1984) (Tzvelev, 1976:147-203, 253-276; Melderis, 1978b Melderis, , 1980 Dewey, 1982 Dewey, , 1983a Dewey, ,b, 1984 Barkworth et al., 1983 ; Barkworth and Atkins, 1984; Barkworth and Dewey, 1985; Love, 1982 Love, , 1984 Baum 1977; Baum etal., 1991) . On the other hand, Estes and TyrI (1982) Gupta and Baum (1986) , Baum et al. (1987) , Jauhar and Crane (1989) , and Kellogg (1989) . (1946) , Yakovlev (1950) , Kuwabara (1962) , Bogdan (1966) , Terrell (1971) , Rosengurtt et al. (1971) , Watson and Clifford (1976) , Koch (1979) , and MacFarlane and Watson (1980, 1982) . Other papers included a survey of non-embryo characteristics within a genus or tribe, e.g., Bayles and Clark (1954) on Triticum; Colbry (1957) Hubbard) Melderis (Melderis, 1978a) (Dewey, 1984:246-250; Love, 1982 Love, , 1984 . Henrardia is included in the tribe in agreement with Hubbard (1946) and recent literature. Brachypodium is added to this study because Clayton and Renvoize (1986) included the genus in their treatment of the Triticeae and
Macfarlane and Watson (1982) and Kellogg (1989) (1984) and Love (1984) ; for chromosome numbers Tzvelev (1976) , Melderis (1978b Melderis ( , 1980 , Dewey (1982) , and Love (1984) ; for geographic distribution Hitchcock (1951) and Tzvelev (1976 (1976:158) and Melderis ( 1978b Melderis ( , 1980 . Dewey, 1984: 276; E, J, and S fide Love, 1984:484; 2n 42, also 28, 56] . This species, the type of Elytrigia, traditionally was placed in Agropyron. It was assigned to Elymus sect. Elytrigia (Desvaux) Melderis by (1976:263, 264) Nevski (1934:721, 722) , and treated in Hordeum subg. Hordeastrum (Doell) Rouy by Tzvelev (1976:281-284 (Bor, 1970:219; Melderis, 1980 embryo '/5-'/6 as long as caryopsis (Figure I2n-q (1963) . Church (1967a,b) advocated the union of Hystrix and Elymus after finding natural hybrids between them. Dewey (1982, 1984:246-250) and Love (1984:447) transverse sections (d,h,i,m,q) . (All scales = 1 mm.) Melderis by Melderis (1978b) and in Thinopyrum by L5ve (1984) . It has the J or JE genome. The caryopses are unusually large and strongly compressed for Elymus and are distinctive in having a large, broad, somewhat auriculate corona sparsely beset with short hairs (Figure 3e ). This species differs from other species of Elymus and deserves further study along with other members of sect. Junceae.
The three species of Elytrigia examined have an SX genome (E. repens), an E genome (E. elongata), and an S genome (E. spicata); however, the species do not differ in any distinctive characteristics. The caryopses of Elytrigia repens are less compressed and have a narrower sulcus than those of E. spicata ( Figure Aa-d) . The caryopses of Elytrigia elongata (Figure 3m-p) are similar to the other species of Elymus examined.
Psathyrostachys fragilis is morphologically distinct from the other species of the genus (Baden, 1991) Stenostachys by H. hogdanii. Love ( 1984:436-441 ) placed the latter two species in a separate genus, Critesion. Caryopses of Hordeum hogdanii and H. juhatum (Figure 5i-p) are similar to each other and to species of Elymus (Figures 2a-q, 3a-h ).
Hordeum spontaneum, H. distichon, and H. vulgare ( Figure   6a -n) have similar caryopses, but differ from H. hogdanii and H. juhatum ( Figure Si-p) The caryopsis of Agropyron cristatum (Figure la-h ) differs from the illustrated species of Elymus by having only slight dorsiventral compression, a deeper and narrow or mediumwide sulcus, and shorter apical hairs. Although the systematic relationships of Eremopyrum (Frederiksen, 1991b) have been controversial, Bowden (1962) and Clayton and Renvoize (1986:155) suggested that the genus is closely related to the Agropyron cristatum group. We agree with this assessment because the inflorescence, spikelets, florets, and caryopses resemble those of A. cristatum (Figure li-q) .
Crithopsis and Hordelymus are monotypic genera with caryopses having rather strong ventral compression, a deep and rather wide sulcus, conspicuous lateral ridges, and similar coronas ( Figure Sa-h) . The caryopses of Taeniatherum are less strongly compressed, have a medium-deep and medium-wide sulcus, and conspicuous lateral ridges (Figure 8;-w Bowden, 1959) , maintained as distinct (e.g., Tutin and Humphries, 1980) , or divided into several genera (Love, 1984:491-498 Bor, 1968:224-226; Tzvelev, 1976:219, 220 (Frederiksen, 1991a) . Heteranthelium piliferum ( Figure 12<'-/ Tutin, 1980) until Hubbard (1946) (Figure \2j-m) . Clayton and Renvoize (1986:158) (Macfarlane and Watson, 1982) . The caryopses of Brachypodium pinnatum (Figure \2n-q (Veldkamp and van Scheindelen, 1989) (1957) (Reeder 1957) ; and (12) lemma and palea usually tightly attached to caryopsis.
Conclusions
The Triticeae can be divided into two major subtribes and one monogeneric subtribe (Table 3 ). The genera within the triticinoid group exhibit similar caryopses features among the species as do the genera in the elymoid group. The genera in these subtribes vary with the opinions of the botanists studying them (e.g., Runemark and Heneen, 1968; Sakamoto, 1973 
